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1. (Cancelled). 



034AB134 



4£ 




(Currently Amended) 



The appar^ti'fej^f claim 4 6 whereir 



between 40% and 60% of the total assembly inertia. 



3. (Currently Amended) The 
approximately 50 percent of the total assefl 



■••.^sfijll 
itus of craiP'Sr 




erein the gain is 



4. (Currently Amended) p Th(g8ti3parat(ji kiJf^laim S 6 wherein the 
Gontrol l or includoc a s e cond ordffi 



felocity e rror f il toffftav i ng a v el ocity e rror t i m e 

ifiib.iH!- 1 

constant a nd wh e r ei n the 
constant Ul»4$ appro: " 



ration dgilr filter^s an acceleration error time 
^phree tim|||h^velocity error first order time constant. 



52.4 pereenrtp^jjj 



rife 



PfiyAmel^l 



ssemt 



The apparatus of claim 4 6 wherein the gain is 



iertia. 



.^fB. (Previou||/"Rresented) An apparatus for use with a motor controller 
tha|||eceives a command velocity and that applies voltages to drive a motor at the 



ffitr 



velocit^the apparatus comprising: 
•ip^@^|idaaii!lrfl^k lost motion assembly including a motor and a load couplable to the 
motor, the lost motion assembly characterized by at least some lost motion between the 
motor and the load, the motor and load together characterized by a total assembly 
inertia; 

an acceleration error determiner for generating an acceleration error that is the 
difference between a derivative of the command velocity and a motor acceleration 
value; and 

a low pass acceleration error filter filtering the acceleration error and having a 
gain set as a percentage of the total assembly inertia, the acceleration error filter 
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Jl, 



mm 



providing the filtered signal to the controller, the contplfer usim 

JP *w "up 

ifjjljHi .<n0 v " l m 



adjust the applied voltages; 

wherein the controller includes a velocity er 




laving a veloci 



constant and wherein the acceleration error filter ha^|^^^[eration error time 
constant that is between two and four times the v^bity'l^^Hl^ constant. 



7. (Original) The 
constant is approximately three timesjfte velocjjj^^^ 



-± -^ijlijs^^^rein ^^acceleration error time 



8. 



(Currently AmendSjSP 



JJffe appar|ps of claim 4- 6 wherein the gain G 



is determined by solving the flowing 




where R is 



ar 



r .m2 are the motor and load inertias, respectively. 



(Currentil^pifpnded) The apparatus of claim 0 6 wherein the 



cq^oller includes a velocity error filter having a velocity error time constant Tv and 
YjS^in the acceleiStion error filter has an acceleration error time constant Tf that is 
^I^P^PP!^|^^ ,0,vin 9 the following equation: 
Tf = T v (1+G)/G. 



1 0. (Previously Presented) An apparatus for use with a motor controller 
that receives a command velocity and that applies voltages to drive a motor at the 
command velocity, the apparatus comprising: 

a dual inertia lost motion assembly including a motor and a load couplable 
to the motor, the lost motion assembly characterized by at least some lost motion 
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between the motor and the load, the motor and loacj^lpgether ctafS a total,,;;; '" 

assembly inertia; and 




pi:: 

lijrififiu. 



an acceleration feedback loop includ^g;a^^pass accelerat^fperrbr filter 
where the loop gain is between 40% and 60% of th the low pass filter 

providing a filtered signal to the controller; 'wHWfllk. 

wherein the controller includes a^s^pd order ; f$jK having a 

velocity error time constant and wherein t^!iiiilra|w error IP has an acceleration 
error time constant that is between twjptnd fout^^^ error first order time 

constant. M ^f' MmP 

hi 



1 1 . (Original) THi^ppara|||jcjf clairttn 0 wherein the gain is approximately 



50%. .^iiaiiw* 

■•'flijjii!liji'i«{!3i i 'l , i ,i ': 




'iSlilnill j iijijii||'jtiiiifc 
13!* (Previoh 



ft*)- 'Ill 



acceleration error time? 




colrfKant. 

OTP. 



?nted) The apparatus of claim 1 0 wherein the 
nt is approximately three times the velocity error time 



ft:"* ^(Original) The apparatus of claim 10 wherein the loop gain G is 
determined by solving the following equation: 



-{1 + R) >/5R 2 -2R + 1 
2R + 2R 

where R is (ml + m2)/m1 and ml and m2 are the motor and load inertias, respectively 
and, wherein, the controller includes a velocity error filter having a velocity error time 
constant Tv and wherein the acceleration error filter has an acceleration error time 
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constant Tf that is approximated by solving the folia 
T f = Tv(1+G)/G. 



034AB134 



equation^i@|i|j|j]| 



<|BI|- 



j:wl- 



<*.i»lfWtAfll!tl 



i)i«uiit«fiti irtmtn intr n iw r- 1 1 i ■! ■ [ -i ■' 



1 5. (Previously Presented) An apparaf 
that receives a command velocity and that applies! 
load assembly including a motor and a load 



assembly characterized by at least some.il 



the motor and load together charactei 
comprising: 



an acceleration feedback I 



fflL- 




with a motor controller 

e a lost motion motor- 
ic 

JtiJhe lost motion 



where the loop gain is betyeijjmHO% a 
littered sign^1%if|jj| control* 



providing 

4 

velocity error*! 




error time o$fi 



constan. 



sen tpe motor and the load, 
inertia, the apparatus 

p includinjpa low pass acceleration error filter 

4r 



%.00ie total inertia, the low pass filter 

fplljll&'i 1 " 

If includes a second order velocity error filter having a 
,„jin the acceleration error filter has an acceleration 

mm 



i 



iS^etweeptwo and four times the velocity error first order time 



l f 1 6. (Original The apparatus of claim 1 5 wherein the gain is approximately 



1 7. (Previously Presented) The apparatus of claim 1 6 wherein the 
acceleration error filter has an acceleration error time constant that is approximately 
three times the velocity error time constant. 



18. (Original) The apparatus of claim 15 wherein the loop gain G is 
determined by solving the following equation: 
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G = 



-(1 + R) %/5R 2 - 



2R 2R 

where R is (ml + m2)/m1 and ml and m2 are the 




19. (Previously Presented) Ameth 
receives a command velocity and that applies^ 
assembly including a motor and a load 

i3S%3i|p]ji|{|2lilj| 

characterized by at least some lost moff&n bety#^nM#i 




ilft^llS !te otor controller that 



es to di^|||||pt«motion motor-load 

motor, '"Sfcfe lost motion assembly 

isl'' 

Mdnand the load, the motor 



. .',., r:i M<.:Jai{4&4{i4 M 

and load together characterized by a total assembly iripraC the method comprising the 
steps of: 



iKihHiiidi"' 

ipr 



providing aaaco^eration if^back toop from the motor to the controller; 

ss accdMa'fl^error filter within the feedback loop 

lift, ^hps** 



,% and 60% of the total inertia; 

udes a second order velocity error filter having a 

and ^erein the step of providing the low pass acceleration 

Iceleration error time constant that is between two and four 
le- 
nder time constant. 



20. (Oripipall) The method of claim 19 wherein the gain is approximately 




velocity error?tiF 
filter incudes providii] 
times;lhe velocity ei 



21 . (Previously Presented) The method of claim 1 9 wherein the step of 
providing an acceleration error filter having an acceleration error time constant that is 
between two and four times the velocity error time constant includes providing an 
acceleration error filter having an acceleration error time constant that is approximately 
three times the velocity error time constant. 
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22. (Original) The method of claim 19 v$ 



determined by solving the following equation: 
G 



034AB134 



i — ■niKiiiuo-.v 

_ -(1 + R) >/5R 2 -2R + 1 4jj$i§ 



2R 2R %a&*!tj*& 




where R is (ml + m2)/m1 and ml and mZ^re ttfi|| 



respectively. 




id load inertias, 



m 

t it":* 




iililliiilii!^' 



mm 
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